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Description
Technical field

[0001] This invention is directed to aspects of 5G core
network systems, entities and methods.

Background

[0002] In Evolved Packet Core, EPC, the selection of
aPacket Data Network Gateway, PGW is done in Mobility
Management Entity, MME by resolving the selected Ac-
cess Point Name, APN, or possibly a decorated APN
through sending the Fully Qualified Domain Name,
FQDN, created based on the APN to a Domain Name
System, DNS, server. The DNS server resolves the APN
FQDN and sends back a list of PGWs and corresponding
network address (IP address). The DNS server may also
provide the PGW host names.

[0003] The MME selects the PGW from the received
list based on local criteria including which SGW that was
previously selected. Also, internally keptblack lists of PG-
Ws and simple load balancing mechanisms etc. are used.
The PGW selection is done based on the requested APN,
possibly with some added requests for location, charging
characteristics, co-location with Serving Gateway, SGW,
etc.

[0004] In the 5G work in 3GPP it has been agreed to
do a further split between Mobility Management, MM,
and Session Management, SM, compared to in EPC
where MME supports both MM and some SM function-
ality. The Access and Mobility Function, AMF, supports
MM functionality and the Session Management Function,
SMF, supports SM functionality. The agreed reference
architecture is shown in the fig. 1.

[0005] In the 5G architecture it has been agreed that
the AMF selects the SMF. Different SMFs may be se-
lected for different PDU Sessions of a UE, e.g. PDU Ses-
sions to different Data Network Names (DNNs)/APNs, or
the same SMF may be used.

[0006] A network slice is a complete logical network
that comprises of a set of network functions and corre-
sponding resources necessary to provide certain net-
work capabilities and network characteristics. It includes
both 5G-AN and 5G CN. A Network Slice Instance, NS,
is the Instantiation of a Network Slice, i.e. a deployed set
of network functions delivering the intended Network
Slice Services according to a Network Slice Template.
Each slice may be used for a e.g. a certain category of
users such as either mobile broadband or Internet of
Things devices.

[0007] Prior art document S2-170679, SA WG2 Meet-
ing #118BIS, 16 - 20 January, Spokane, WA, USA notes
that based on the conclusions in TS 23.799 (clauses 8.4,
8.7, 8.12), the following information is considered when
selecting SMF: DNN that may be provided by UE Slicing
related information (Single - Network Slice Selection As-
sistance Information, S-NSSAI) that may be provided by
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UE. Subscription data including list of subscribed DNNs
as well as which of these is the default DNN. For each
DNN it is also indicated what slice(s) over which the DN
is reachable as well as whether, Local Break Out, LBO
is allowed. It is noted that it is beneficial to select the
same SMF for new PDU Sessions to the same DNN and
slice.

[0008] The document proposes: The SMF selection
function is supported by the AMF and is used to allocate
an SMF that shall manage the PDU Session. The SMF
selection function in the AMF shall utilize the Network
Repository Function to discover the SMF instance(s) un-
less SMF information is available by other means, e.g.
locally configured on AMF. The NRF provides the IP ad-
dress or the FQDN of SMF instance(s) to the AMF.
[0009] The following factors may be considered during
the SMF selection:

- Selected Data Network Name (DNN)

- S-NSSAI

- Subscription information from UDM, e.g. whether lo-
cal breakout may apply to the session

- Local operator policies

- Load conditions.

[0010] If there is an existing PDU Session for a UE to
the same DNN and S-NSSAI used to derive the SMF,
the same SMF may be selected of the candidate SMFs.
[0011] Prior art document S2-170679 forms the pre-
amble of claim 1.

Summary

[0012] In 5G CN there is a new network entity called
NRF, NF Repository Function, that is used to assist in
Network Function (NF) Selection e.g. SMF selection. The
AMF queries the NRF to get a list of IP addresses or
FQDN supporting the Data Network, DN Name (APN)
and possibly slice thatthe UE is to access. The NRF may
later in standardization turn out to be implemented
through a DNS but it is not yet decided whether DNS is
used or NRF is working according to some other solution.
[0013] One object of the invention is to enhance the
adaptation of a User Entities, UE’s, needs when it comes
to SMF selection.

[0014] Thisobjecthasbeenaccomplished by amethod
performed by an Access and Mobility Function according
to claim 1 and an Access and Mobility Function according
to claim 5.

[0015] The AMF can then, based on knowledge from
subscription data including subscribed DNs (APNs), or
possibly through input from the UE of possible future DNs
to connect to, select the SMF that have the best match
of DNs that a UE may connect to. In case an SMF is
common to multiple network slices, the AMF could also
consider selecting an SMF that serves the slices that the
UE is allowed to connect to. This selection is in its sim-
plest form done just through matching the subscribed
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DNs (APNs) with the list of supported DNs from each
SMF and which SMF gives the most matches is selected
by the AMF for the particular UE.

[0016] There is also provided a computer program ac-
cording to claim 4.

[0017] Further advantages of the invention will appear
from the following detailed description of the invention.

Brief description of the drawings

[0018]

Fig. 1 shows a prior system architecture of a 5G com-
munication network,

fig. 2 shows a UE requested PDU session establish-
ment procedure known in the art,

fig. 3 shows an embodiment of a method according
to the invention,

fig. 4 is a flow diagram of an embodiment of a method
according to the invention,

fig. 5 shows an exemplary scenario for data accord-
ing to embodiments of the invention,

fig. 6 shows embodiments of a UE, a AMF entity, a
SMF entity, and a NRF entity according to em-
bodiments of the present disclosure, wherein
only the AMF entity is part of the presentinven-
tion, and

fig. 7 shows an implementation constituted by net-

work functions virtualization.

Detailed description

[0019] Today the PGW selection is done only based
on the requested APN, possibly with some added re-
quests for location, Charging characteristics, co-location
with SGW, dedicated Core Network instance etc. But the
selection does not take into account other future APNs
that the UE/sub-scriber subscribes to and may connect
to at a later stage.

[0020] Thus, when a second APN is set up the PGW
selection for that is separate from the first one. And for
EPC that may be OK as the SGW anyway is in common
for a UE with multiple APNs, but in 5G CN there is no
common SM-related point between different APNs/DNs.
If different SMF's are used there will thus be multiple N11
reference points for a UE. The AMF would need to notify
some or all SMFs of a UE e.g. at Service Request pro-
cedures, handover etc. It is thus a benefit from a signal-
ling point of view to select one and the same SMF for
multiple DNs (APNSs), as this will allow piggybacking of
information over N11 on a single message, instead of
using different SMFs, and thus multiple N11 reference
points, with separate messages. If SMF selection is how-
ever done based on same principles in EPC, where AMF
only considers the DNN/APN of the PDU Session that is
to be established, the SMF selection is done independent
of DNNs/APNs that may be established later.

[0021] According to an aspect of the invention, a call
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flow uses the PDU Session Establishment call flow cor-
respondingtofig.4.3.2.2-1-13 of 3GPP TS 23.502 V0.2.0
(hereinafter referred to 23.502). In fig. 2, this call flow has
been replicated.

[0022] The step for SMF selection (step 2) has been
expanded, and the NRF has been added, compared to
the version included in 23.502 in order to describe further
details of the invention.

[0023] The procedure assumes that the UE has al-
ready registered on the AMF thus the AMF has already
retrieved the user subscription data from the Unified Data
Management, UDM, including a list of subscribed DNNs
(and slices).

[0024] Embodiments of the invention will now be de-
scribed with reference to figs. 3 and 4.

0. Initially, the AMF may receive a response list in-
cluding extended information about SMF'’s (c.f. 2A-

1).

1. From UE to AMF: NAS Message (S-NSSAI, DNN,
PDU Session ID, SM information), PDU session es-
tablishment request.

2i. The AMF determines that the message corre-
sponds to a request for a new PDU Session based
on the PDU Session ID that is not used for any ex-
isting PDU Session(s) of the UE. The AMF may uti-
lize the NRF to retrieve a list of SMFs that supports
the DNN and possibly slice corresponding for this
PDU Session for SMF selection.

2A. Concerning SMF selection, the AMF sends a
request to the NRF to retrieve a list of SMFs that
supports the DNN and possibly slice corresponding
forthis PDU Session. The AMF provides the selected
Data Network Name (DNN) and possible the select-
ed Slice ID (e.g. S-NSSAI) to the NRF.

2A-1 According to an embodiment of the invention:
The AMF may indicate in the request that it wants
extended information about the SMFs, including in-
formation about other DNNs, and possibly network
slices, supported by the SMFs.

2B. The NRF replies with a message that contains
one or more identities of SMFs serving the DNN and
slice. The identities may be either IP address(es), or
FQDNSs or both.

2B-2. 2B-3. According to an embodiment of the in-
vention: If extended information is requested by AMF
in step 2A-1, the reply from the NRF also contains
information about which other DNNs, and possibly
slices, that are supported by the SMF. The NRF may
also decide to provide this information even if there
is no explicit request in step 2A for the extended in-
formation.
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2A-3. The AMF selects an SMF to support this PDU
Session out of the SMF identities provided by NRF.

2A-4. According to an embodiment of the invention:
The AMF may take the list of subscribed DNNs (and
network slices) into account when selecting and
SMF, in order to select an SMF that not only supports
the DNN (and slice) of the PDU Session being es-
tablished currently, but that can support all or a sub-
set of the subscribed DNNs (and slices). For exam-
ple, if an SMF, based on the extended information
from NRF, supports several of the DNNs (and net-
work slices) allowed in the UE subscription, AMF
may prefer to select this SMF over an SMF that only
supports a single or fewer subscribed DNNs/ net-
work slices. The AMF may also take other selection
criteria and information into account, such as e.g.
DNNs and SMF IDs preconfigured on the AMF (e.g.
for emergency services).

2A-2. According to an embodiment of the invention:
In case the AMF has received extended information
ata previous PDU Session Establishment procedure
(c.f. 0 above), and that extended information indicat-
ed that an already selected SMF serving an existing
PDU Session also can support the DNN (and net-
work slice) of a further PDU Session according to an
embodiment of the invention, the request to the NRF
in step 2A may be skipped and the AMF may select
the same SMF also for this further PDU Session.

[0025] Then follows known steps from 3GPP TS
23.502V.0.2.0(2017-02): Fig 4.3.2.2.1-1. UE-requested
PDU Session Establishment for non-roaming and roam-
ing with local breakout that is illustrated in fig. 2:

3. From AMF to SMF: SM Request (Permanent User
ID, DNN, S-NSSAI, PDU Session ID, AMF ID, SM
NAS information, User location information, AT

Type)

4a. SMF request SM-level subscription data from
UDM

4b. UDM to SMF: Subscription Data Response.

5. PDU session authentication / authorization
6a-6b. If dynamic PCC is deployed, the SMF per-
forms PCF selection and may initiate session estab-
lishment towards PCF

7. The SMF also selects an UPF

8. Interactions with PCF may take place

9a-9b. The SMF performs an N4 Session Establish-
ment procedure with the selected UPF:
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10. SMF to AMF: SM Request Ack (N2 SM informa-
tion (PDU Session ID, QoS Profile, CN Tunnel Info),
N1 SM Container (PDU Session Establishment Ac-
cept (Authorized QoS Rule, SSC mode))) to the
AMF.

11. AMF to (R)AN: N2 PDU Session Request (N2
information received from SMF in DL N2 Transfer
Information Request, NAS message).

12. (R)AN to UE: The (R)AN may issue AN specific
signalling exchange with the UE that is related with
the information received from SMF.

13. (R)AN to AMF: N2 PDU Session Request Ack
((R)AN tunnel info).

14. AMF to SMF: SM Request (N2 SM information).

15a-15b. If the N4 session for this PDU Session was
not established already, the SMF initiates an N4 Ses-
sion Establishment procedure with the UPF. Other-
wise, the SMF initiates an N4 Session Modification
procedure with the UPF.

16. The AMF stores an association of the PDU Ses-
sion and SMF ID for this PDU Session for this UE.

17. SMF to UE, via UPF: In case of PDU Type IPv6,
the SMF generates an IPv6 Router Advertisement
and sends it to the UE via N4 and the UPF.

[0026] In fig. 5, an exemplary scenario of an embodi-
ment according to the invention is shown, illustrating
some of the features explained above.

[0027] Itisimagined thatatleast SMF’s 1, 3 and 5 exist
and that DNN'’s X, Y, Z, W and H exist in the exemplary
scenario.

[0028] It should be noted that a UE may subscribe to
a DNN. This may involve that a UE has a right to use a
DNN. A PDU may be supported by SMF. This means
that a SMF can handle a PDU session for a UE with a
given DNN.

[0029] In step 101, the UE transmits an attach mes-
sage to the AMF.

[0030] Instep 103, the AMF issues a get subscription
data message to the UDM, which relies in 105 with the
requested subscription data, that by way of example, cor-
responds to DNN X, DNN Y, DNN Z.

[0031] In step 107, a PDU session request is issued -
corresponding to step 1 in fig. 2/3 - to the AMF.

[0032] The AMF in turn, step 109, issues a request to
the NRF for SMF information comprising the particular
SMF for DNN X and optionally extended information. 109
corresponds to 2A above in fig. 3.

[0033] In step 111, corresponding to 2B in fig. 3, a re-
sponse is received in the AMF from the NRF comprising
the requested information, namely in this case a list of
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SMF 1, SMF 3, SMF 5 that all support DNN X. Additionally
and optionally, extended information is comprised in the
response: SMF 1 also supports DNN Y and DNN Z. SMF
3 also supports DNN W. SMF 5 also supports DNN H.
[0034] The AMF may now undertake a selection of the
SMF. One optionisto select 113A SMF 5 since it supports
DNN X which reflects the requirements of the PDU ses-
sion establishment request 107.

[0035] The AMF may however advantageously take
into consideration the extended information and select
SMF 1 in step 113B, which SMF also supports DNN Y
and DNN Z.

[0036] Should a further PDU session request be re-
ceived for a further DNN such as DNN Y for the UE, the
choice of SMF is optimized. One and the same SMF can
handle the PDU sessions. This is an advantage concern-
ing signalling especially in view of possible handover sce-
narios.

[0037] Infig. 6, there is shown a user equipment, UE,
apparatus according to embodiments of the invention.
[0038] The UE comprises processing means compris-
ing a processor PCU_UE aninterface IF_UE and a mem-
ory, MEM_UE, in which memory instructions are stored
and a processor PRC_UE for carrying out the method
steps explained above. The UE communicates via the
interface IF_UE. The IF_UE comprises both an external
interface, communicating with a transmitter and receiver,
and internal interfaces (not shown).

[0039] In fig. 6, there is moreover shown a AMF com-
prising processing means comprising a processor
PCU_A, an interface IF_A; and a memory, MEM_A. In-
structions are stored in the memory for being performed
by the processor such that the method steps explained
above are carried out and signalling is communicated on
the interface.

[0040] A SMF is also shown comprising processing
means comprising a processor PCU_S, an interface
IF_S; and a memory, MEM_S. Instructions are stored in
the memory for being performed by the processor such
that the method steps explained above are carried out
and signalling is communicated on the interface.

[0041] Finally, a NRF comprising processing means
comprising a processor PCU_N an interface IF_N; and
a memory, MEM_N is shown. Instructions are stored in
the memory for being performed by the processor such
that the method steps explained above are carried out
and such that corresponding signalling is effectuated on
the interface.

[0042] The respective processors PCU_UE, PCU_A,
PCU_S and PCU_N may be a combination of one or
more of a micro-processor, controller, micro-controller,
central processing unit, digital signal processor, applica-
tion specific integrated circuit, field programmable gate
array, or any other suitable computing device, resource,
or combination of hardware, software and/or encoded
logic operable to provide, either alone or in conjunction
with other network node components, such as storage,
network node functionality. Respective Storages
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MEM_UE, MEM_A, MEM_S and MEM_N may comprise
any form of volatile or non-volatile computer readable
memory including, without limitation, persistent storage,
solid state memory, remotely mounted memory, magnet-
ic media, optical media, random access memory, RAM,
read-only memory, ROM, removable media, or any other
suitable local or remote memory component.

[0043] Asusedherein, a"userequipment”or"UE" may
not necessarily have a "user" in the sense of a human
user who owns and/or operates the relevant device. In-
stead, a UE may represent a device that is intended for
sale to, or operation by, a human user but that may not
initially be associated with a specific human user. The
wireless device may support device-to-device, D2D,
communication, for example by implementing a 3GPP
standard for side-link communication and may in this
case be referred to as a D2D communication device. As
yet another specific example, in an Internet of Things,
loT, scenario, a wireless device may representamachine
or other device that performs monitoring and/or meas-
urements and transmits the results of such monitoring
and/or measurements to another wireless device and/or
a network node. The wireless device may in this case be
a machine-to-machine, M2M, device, which may in a
3GPP context be referred to as a machine-type commu-
nication, MTC, device. As one particular example, the
wireless device may be a UE implementing the 3GPP
narrow band internet of things, NB-loT, standard.
[0044] Alternative embodiments of UE may include ad-
ditional components beyond those shown in fig. 6 that
may be responsible for providing certain aspects of the
UE’s functionality, including any of the functionality de-
scribed herein and/or any functionality necessary to sup-
port the solution described above.

[0045] The methods discussed above may alternative-
ly be implemented by means of a system based on net-
work functions virtualization. In fig. 7, further embodi-
ments which are not part of the invention are implement-
ed by means of such a network function virtualization
system, NFVS, formed on e.g. general-purpose servers,
standard storage and switches. The NFVS may be ar-
ranged along the lines described in Fig. 4, ETSI GS NFV
002 V. 1.1.1 (2013-10) and comprises the following ele-
ments: A NFV management and orchestration system
comprising an Orchestrator, ORCH, a VNF manager,
VNF_MGR, and a virtualised Infrastructure manager,
VIRT _INFRA. The NFVS moreover comprises an oper-
ational / business support system,
OP/BUSS_SUPP_SYST, a number of virtual network
function instances, VNF, by which the method steps ex-
plained above are instantiated, and a virtualised infra-
structure, VIRT_INFRA. The VIRT_INFRA comprises a
virtual computing, VIRT_COMP, virtual network;
VIRT_NETW, and virtual memory, VIRT_MEM, a virtu-
alisation layer, VIRT_LAYER, (e.g. hypervisor) and
shared hardware resources, SHARED _HARDW_RES
comprising computing devices, COMP, network devices,
comprising e.g. standard switches and other network de-
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vices, and standard data storage devices, MEM.

[0046] There is moreover provided at least one com-
puter program or computer program product according
to the invention. The program or computer program prod-
uct may be adapted to run on any of the processor or
processors above and the tasks of the computer program
or computer program product may be further adapted to
be carried out by various program modules undertaking
functions and sub-functions of the computer program or
computer program product as defined in the various
method steps indicated above.

[0047] To summarize, according to one embodiment
there is provided:

A Method for an Access and mobility Function, AMF
interworking with a NF Repository Function, NRF in
a 5G supporting Communication Network, CN, pro-
viding services to a User Entity, UE, the CN poten-
tially being constituted by a number of network slices,
the CN comprising a a control plane comprising the
Access Mobility Function, AMF, a Session Manage-
ment Function, SMF, and a user plane comprising a
Radio Access Network, RAN, a User Plane Function,
UPF, and a Data Network, DN, each DN being de-
noted by a DN name, DNN, the method comprising
the AMF upon receiving 1 a Network, Access Stra-
tum, NAS, message from a UE;

- determining 2i that the NAS message corre-
sponds to a request for a new Packet Data Unit,
PDU, Session involving a specific DNN;

- sending a request 2A for SMF information to the
NRF to retrieve at least a list of SMFs that sup-
ports the DNN and optionally which possible net-
work slices each SMF supports, wherein the re-
quest for SMF information 2A comprises a re-
quest to retrieve a list of ex-tended information
of further DNNs, and optionally further possible
network slices, sup-ported by said further SMFs
of said list.

[0048] Upon the AMF receiving from the NRF a re-
sponse 2Br with a list of SMFs that supports the request-
ed DNN and a network slice, the response 2Br optionally
comprising extended information of further supported
DNNs, and optionally further possible network slices,
sup-ported by said further SMFs of said list, the AMF

- selecting 2A-3 from the list of SMF’s a SMF that can
support the new PDU session.

[0049] The selection of the SMF may involve a SMF
that can at least one of

- - support an optimized subset of subscribed DNN'’s,
- - support an optimized subset of network slices.

[0050] The optimized subset of subscribed DNN’s may
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be aiming at maximizing the number of subscribed DNN'’s
or all possible viable subscribed DNN'’s; and the opti-
mized subset of network slices is aiming at maximizing
the number of network slices or all possible viable net-
work slices.

[0051] The selection of SMF may alsoinvolve selecting
a SMF that is preconfigured for the AMF.

[0052] If a second request for a PDU session involving
a second requested DNN is received, the AMF may per-
form

- determining 2A-2 if the second requested DNN is
already supported by the selected SMF, and if so,

- refraining 115 from sending a request for a list of
SMF’s, and if not,

- sending 2A a request for a list of SMF’s serving the
second requested DNN.

[0053] Thereis provided a Method for a Network Func-
tion Repository Function, NRF, in a 5G supporting Com-
munication Network, CN, providing services to a User
Entity, the CN potentially being constituted by a number
of network slices, the CN comprising

a control plane comprising an Access Mobility Func-
tion, AMF, and a Session Management Function,
SMF,

a user plane comprising a Radio Access Network,
RAN, a User Plane Function, UPF, and a Data Net-
work Name, DNN, in which the NRF, upon receiving
2Br a request for SMF information from a AMF to
retrieve atleast a list of SMFs that supports the DNN
and a network slice,

- replying with a response 2B comprising
- oneormore SMFs serving the DNN, and option-
ally

- - network slice

- -information about further DNNs, and pos-
sibly network slices, that are supported by
the SMF, or

- anoptimized match of SMF and network slices,

selecting 2A-3 a SMF that can support a PDU ses-
sion.

[0054] The control plane may moreover comprise a
Policy Control Function, PCF, and an Application Func-
tion, AF.

[0055] Thereisprovided a computer program compris-
ing instructions for when run on a processor carrying out
any of methods mentioned above.

[0056] There is also provided an Access and mobility
Function, AMF, interworking with a Network Repository
Function, NRF, in a 5G supporting Communication Net-
work, CN, providing services to a User Entity, UE, the
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CN potentially being constituted by a number of network
slices. The CN comprising a control plane comprising the
Access Mobility Function, AMF, a Session Management
Function, SMF, Packet Data Unit, and a user plane com-
prising a Radio Access Network, RAN, a User Plane
Function, UPF, and a Data Network, DN, each DN being
denoted by a DN name, DNN, comprising the AMF upon
receiving 1 a Network Access Stratum, NAS, message
from a UE; the AMF comprising processing means PCU-
A being adapted for

- determining 2i that the NAS message corresponds
to a request for a new Packet Data Unit, PDU, Ses-
sion involving a requested DNN;

- sending arequest 2A for SMF information to the NRF
to retrieve at least a list of SMFs that supports the
DNN and optionally which possible network slices
each SMF supports, wherein the request for SMF
information 2A comprises a request to retrieve a list
of ex-tended information of further DNNs, and op-
tionally further possible network slices, sup-ported
by said further SMFs of said list.

[0057] Upon the AMF receiving from the NRF a re-
sponse 2Br with a list of SMFs that supports the request-
ed DNN and a network slice, the response 2Br optionally
comprises extended information of further supported
DNNs, and optionally further possible network slices,
sup-ported by said further SMFs of said list, the AMF may

- selecting 2 from the list of SMF’s a SMF.

[0058] The selection of the SMF may involve a SMF
that can at least one of

- - support an optimized subset of subscribed DNN'’s,
- - support an optimized subset of network slices.

[0059] An optimized subset of subscribed DNN'’s may
be aiming at maximizing the number of subscribed DNN’s
orall possible viable subscribed DNN’s; and an optimized
subset of network slices is aiming at maximizing the
number of network slices or all possible viable network
slices.

[0060] The selectionof SMF may also involve selecting
a SMF that is preconfigured for the AMF.

[0061] For the AMF, if a second request for a PDU
session involving a second requested DNN is received,
the AMF may be

- determining 2A-2 if the second requested DNN is
already supported by the selected SMF, and if so,

- refraining 115 from sending a request for a list of
SMF’s,

and if not,

- sending 2A a request for a list of SMF’s serving the
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second requested DNN.

[0062] For the AMF the processing means may com-
prise a processor PCU_A, aninterface IF_A; and a mem-
ory, MEM_A.

[0063] There is provided a Network Function Reposi-
tory Function, NRF, in a 5G supporting Communication
Network, CN, providing services to a User Entity, the CN
potentially being constituted by a number of network slic-
es, the CN comprising a control plane comprising an Ac-
cess Mobility Function, AMF, and a Session Manage-
ment Function, SMF,

a user plane comprising a Radio Access Network,
RAN, a User Plane Function, UPF, and a Data Net-
work Name, DNN. The NRF

upon receiving 2Br a request for SMF information
from a AMF to retrieve at least a list of SMFs that
supports the DNN and a network slice, is

- replying with a response 2B comprising
- oneormore SMFs serving the DNN, and option-
ally

- - network slice

- -information about further DNNs, and pos-
sibly network slices, that are supported by
the SMF, or

- anoptimized match of SMF and network slices,

selecting 2A-3 a SMF that can support a PDU ses-
sion.

[0064] Network Function Repository Function, NRF,
comprising processing means comprising a processor
PCU_N an interface IF_N; and a memory, MEM_N.

Further embodiments

[0065] Method for an Access and mobility Function,
AMF interworking with a NF Repository Function, NRF
in a 5G supporting Communication Network, CN, provid-
ing services to a User Entity, UE, the CN potentially being
constituted by a number of network slices, the CN com-
prising a control plane comprising the Access Mobility
Function, AMF, a Session Management Function, SMF,
and a user plane comprising a Radio Access Network,
RAN, a User Plane Function, UPF, and a Data Network,
DN, each DN being denoted by a DN name, DNN, com-
prising, the AMF uponreceiving (1) a NAS message from
a UE;

- determining (2i) that the message corresponds to a
request for a new PDU Session

- sending a request (2A) for SMF information to the
NRF to retrieve at least a list of SMFs that supports
the DNN and optionally which slices each SMF sup-
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ports.

[0066] The requestfor SMF information (2A) may com-
prise a request to retrieve a list of extended information
of further supported DNNs, and optionally further possi-
ble slices, supported by said further SMFs of said list.

[0067] The method may moreover comprise, upon the
AMF receiving from the NRF a response (2Br) with a list
of SMFs that supports the DNN and a slice, the response
(2Br) optionally comprising extended information of fur-
ther supported DNNs, and optionally further possible slic-
es, supported by said further SMFs of said list, the AMF

- selecting (2) from the list of SMFs’ a SMF that can
at least one of

- - support an optimized subset of subscribed
DNN’s,
- - support an optimized subset of slices.

[0068] An optimized subset of subscribed DNN'’s may
be constituted by a maximum number of subscribed
DNN'’s or all possible viable subscribed DNN’s; and an
optimized subset of slices is constituted by a maximum
number of slices or all possible viable slices.

[0069] A method for a NF Repository Function, NRF
in a 5G supporting Communication Network, CN, provid-
ing services to a User Entity, the CN potentially being
constituted by a number of network slices, the CN com-
prising a control plane comprising an Access Mobility
Function, AMF, and a Session Management Function,
SMF, a user plane comprising a Radio Access Network,
RAN, a User Plane Function, UPF, and a Data Network
Name, DNN, the NRF upon receiving (2Br) a request for
SMF information from a AMF to retrieve at least a list of
SMFs that supports the DNN and a network slice, - re-
plying with a response (2B) comprising - one or more
identities of SMFs serving the DNN, and optionally - -
network slice, - - information about what other DNNs, and
possibly network slices, are supported by the SMF iden-
tity, or - an optimized match of SMF identities and network
slices, selecting (2A-3) a SMF that can support a PDU
session.

[0070] The control plane may moreover comprise a
Policy Control Function, PCF, and an Application Func-
tion, AF.

Claims

1. Method performed by an Access and mobility Func-
tion, AMF interworking with a NF Repository Func-
tion, NRF in a 5G supporting Communication Net-
work, CN, providing services to a User Entity, UE,
the CN being constituted by a number of network
slices, the CN comprising a control plane comprising
the Access Mobility Function, AMF, a Session Man-
agement Function, SMF, and a user plane compris-
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ing a Radio Access Network, RAN, a User Plane
Function, UPF, and a Data Network, DN, each DN
being denoted by a DN name, DNN,

the method comprising

-uponreceiving (1) a Network, Access Stra-
tum, NAS, message from a UE;

- determining (2i) that the NAS message
corresponds to a request for a new Packet
Data Unit, PDU, Session involving a specific
DNN;

- sending a request (2A) for SMF informa-
tion to the NRF to retrieve at least a list of
SMFs that supports the specific DNN and
which possible network slices each SMF
supports, wherein the request for SMF in-
formation (2A) comprises a request to re-
trieve a list of extended information char-
acterized in that

the extended information comprises information
on which other subscribed DNNs (2B-3) are sup-
ported per SMF,

the method moreover comprising

- receiving from the NRF a response (2B)
to the request, the response comprising a
list of SMFs that supports the requested
specific DNN and a network slice, the re-
sponse (2B) comprising the extended infor-
mation of further supported DNNs,

- selecting (2A-3) from the list of SMF'’s a
SMF that supports the new PDU session,

wherein the selection of the SMF involves a SMF
that

- serves the new PDU session involving the
specific DNN (2A-3);

- supports an optimized subset (2A-4) of
subscribed DNNs, wherein the optimized
subset of subscribed DNNs is maximizing
the number of subscribed DNNs.

Method according to claim 1, wherein the selection
of SMF may also involve selecting a SMF that s pre-
configured for the AMF.

Method according to claim 2, wherein if a second
request for a PDU session involving a second re-
quested DNN is received, the AMF

- determining (2A-2) if the second requested
DNN is already supported by the selected SMF,
and if so,

- refraining (115) from sending a request for a
list of SMF’s,



15 EP 3 603 208 B1 16

and if not,

- sending (2A) a request for a list of SMF’s serv-
ing the second requested DNN.

Computer program comprising instructions for when
run on a processor included in an Access and mo-
bility Function, AMF, causes the processor to carry
out any of the methods according to claims 1 - 3.

Access and mobility Function, AMF, interworking
with a Network Repository Function, NRF, in a 5G
supporting Communication Network, CN, providing
services to a User Entity, UE, the CN being consti-
tuted by a number of network slices, the CN com-
prising a a control plane comprising the Access Mo-
bility Function, AMF, a Session Management Func-
tion, SMF, Packet Data Unit,

and a user plane comprising a Radio Access
Network, RAN, a User Plane Function, UPF, and
a Data Network, DN, each DN being denoted by
a DN name, DNN, comprising the AMF upon
receiving (1) a Network Access Stratum, NAS,
message from a UE;

the AMF comprising processing means being
adapted for

- determining (2i) that the NAS message
corresponds to a request for a new Packet
Data Unit, PDU, Sessioninvolving a specific
DNN;

- sending a request (2A) for SMF informa-
tion to the NRF to retrieve at least a list of
SMFs that supports the specific DNN and
which possible network slices each SMF
supports, wherein the request for SMF in-
formation (2A) comprises a request to re-
trieve a list of extended information char-
acterized in that

the extended information comprises information
onwhich other subscribed DNNs (2B-3) are sup-
ported per SMF,

the processing means of the AMF moreover be-
ing adapted for

- receiving from the NRF a response (2B)
to the request, the response comprising a
list of SMFs that supports the requested
specific DNN and a network slice, the re-
sponse (2B) comprising the extended infor-
mation of further supported DNNs,

- selecting (2A-3) from the list of SMF’s a
SMF that supports the new PDU session,

wherein the selection of the SMF involves a SMF
that
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- serves the new PDU session involving the
specific DNN (2A-3);

- supports an optimized subset (2A-4) of
subscribed DNNs, wherein the optimized
subset of subscribed DNNs is maximizing
the number of subscribed DNNs.

AMF according to claim 5, wherein the selection of
SMF may also involve selecting a SMF that is pre-
configured for the AMF.

AMF according to claim 5 or 6, wherein if a second
request for a PDU session involving a second re-
quested DNN is received, the AMF

- determining (2A-2) if the second requested
DNN is already supported by the selected SMF,
and if so,

- refraining (115) from sending a request for a
list of SMF’s,

and if not,

- sending (2A) a request for a list of SMF’s serv-
ing the second requested DNN.

AMF according to any of claims 5 - 7 wherein the
processing means comprises a processor (PCU_A),
an interface (IF_A); and a memory, (MEM_A).

Patentanspriiche

1.

Verfahren, das von einer Access and Mobility Func-
tion, AMF, durchgefiihrt wird, die in einem Dienste
flr eine Benutzereinheit, UE, bereitstellenden, 5G
unterstitzenden Kommunikationsnetzwerk, CN, mit
einer NF Repository Function, NRF, zusammenar-
beitet, wobei das CN aus einer Anzahl von Netzwerk-
Slices besteht, das CN umfassend eine Steuerebe-
ne, die die Access Mobility Function, AMF, eine Ses-
sion Management Function, SMF, umfasst, und eine
Benutzerebene, die ein Funkzugangsnetz, RAN, ei-
ne User Plane Function, UPF, und ein Datennetz-
werk, DN, wobei jedes DN durch einen DN-Namen,
DNN, bezeichnet ist, umfasst,

das Verfahren umfassend

- nach dem Empfangen (1) einer Network Ac-
cess Stratum-Nachricht, NAS-Nachricht, von ei-
ner UE;

- Bestimmen (2i), dass die NAS-Nachricht einer
Anforderung einer neuen Packet Data Unit-Sit-
zung, PDU-Sitzung, an der ein spezifischer
DNN beteiligt ist, entspricht;

- Senden einer Anforderung (2A) von SMF-In-
formationen an die NRF, um mindestens eine
Liste von SMFs, die den spezifischen DNN un-
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terstiitzt, und welche mdglichen Netzwerk-Sli-
ces von jeder SMF unterstitzt werden, abzuru-
fen, wobei die Anforderung von SMF-Informati-
onen (2A) eine Anforderung, eine Liste von er-
weiterten Informationen abzurufen, umfasst,
dadurch gekennzeichnet, dass die erweiter-
ten Informationen Informationen dazu umfas-
sen, welche anderen subskribierten DNNs (2B-
3) pro SMF unterstitzt werden,

das Verfahren dariiber hinaus umfassend

- Empfangen, von der NRF, einer Antwort (2B)
auf die Anforderung, wobei die Antwort eine Lis-
te von SMFs, die den angeforderten spezifi-
schen DNN unterstltzt, und einen Netzwerk-
Slice umfasst, wobei die Antwort (2B) die erwei-
terten Informationen weiterer unterstitzter
DNNs umfasst,

- Auswahlen (2A-3), aus der Liste von SMFs,
einer SMF, die die neue PDU-Sitzung unter-
stlitzt, wobei die Auswahl der SMF eine SMF
beinhaltet, die

- die neue PDU-Sitzung, an der der spezifische
DNN (2A-3) beteiligt ist, bedient;

- eine optimierte Teilmenge (2A-4) subskribier-
ter DNNs unterstitzt, wobei die optimierte Teil-
menge subskribierter DNNs die Anzahl der sub-
skribierten DNNs maximiert.

Verfahren nach Anspruch 1, wobeidie Auswahl einer
SMF auch das Auswahlen einer SMF einschlie3en
kann, die fur die AMF vorkonfiguriert ist.

Verfahren nach Anspruch 2, wobei, wenn eine zwei-
te Anforderung einer PDU-Sitzung, an der ein zwei-
ter angeforderter DNN beteiligt ist, empfangen wird,
die AMF

- bestimmt (2A-2), ob der zweite angeforderte
DNN bereits durch die ausgewahlte SMF unter-
stlitzt wird, und wenn dies der Fall ist,

- das Senden einer Anforderung einer Liste von
SMFs unterlasst (115),

und wenn dies nicht der Fall ist,

- eine Anforderung einer Liste von SMFs, die
den zweiten angeforderten DNN bedienen, sen-
det (2A).

Computerprogramm, das Anweisungen umfasst,
die, wenn sie auf einem in einer Access and Mobility
Function, AMF, enthaltenen Prozessor ausgefiihrt
werden, den Prozessor veranlassen, eines der Ver-
fahren nach einem der Anspriiche 1 bis 3 auszufiih-
ren.
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1"

Access and Mobility Function, AMF, die in einem
Dienste fiir eine Benutzereinheit, UE, bereitstellen-
den, 5G unterstiitzenden Kommunikationsnetzwerk,
CN, mit einer Network Repository Function, NRF,
zusammenarbeitet, wobei das CN aus einer Anzahl
von Netzwerk-Slices besteht, das CN umfassend ei-
ne eine Steuerebene, umfassend die Access Mobi-
lity Function, AMF, eine Packet Data Unit der Ses-
sion Management Function, SMF, und eine Benut-
zerebene, umfassend ein Funkzugangsnetz, RAN,
eine User Plane Function, UPF, und ein Datennetz-
werk, DN, wobei jedes DN mit einem DN-Namen,
DNN, bezeichnet ist, umfassend die AMF nach dem
Empfangen (1) einer Network Access Stratum-
Nachricht, NAS-Nachricht, von einer UE;

wobei die AMF ein Verarbeitungsmittel umfasst, das
angepasst ist zum

- Bestimmen (2i), dass die NAS-Nachricht einer
Anforderung einer neuen Packet Data Unit-Sit-
zung, PDU-Sitzung, an der ein spezifischer
DNN beteiligt ist, entspricht;

- Senden einer Anforderung (2A) von SMF-In-
formationen an die NRF, um mindestens eine
Liste von SMFs, die den spezifischen DNN un-
terstiitzt, und welche mdoglichen Netzwerk-Sli-
ces von jeder SMF unterstiitzt werden, abzuru-
fen, wobei die Anforderung von SMF-Informati-
onen (2A) eine Anforderung, eine Liste von er-
weiterten Informationen abzurufen, umfasst,
dadurch gekennzeichnet, dass die erweiter-
ten Informationen Informationen dazu umfas-
sen, welche anderen subskribierten DNNs (2B-
3) pro SMF unterstitzt werden,

das Verarbeitungsmittel der AMF dariiber hinaus an-
gepasst ist zum

- Empfangen, von der NRF, einer Antwort (2B)
auf die Anforderung, wobei die Antwort eine Lis-
te von SMFs, die den angeforderten spezifi-
schen DNN unterstitzt, und einen Netzwerk-
Slice umfasst, wobei die Antwort (2B) die erwei-
terten Informationen weiterer unterstitzter
DNNs umfasst,

- Auswahlen (2A-3), aus der Liste von SMFs,
einer SMF, die die neue PDU-Sitzung unter-
stlitzt, wobei die Auswahl der SMF eine SMF
beinhaltet, die

- die neue PDU-Sitzung, an der der spezifische
DNN (2A-3) beteiligt ist, bedient;

- eine optimierte Teilmenge (2A-4) subskribier-
ter DNNs unterstitzt, wobei die optimierte Teil-
menge subskribierter DNNs die Anzahl der sub-
skribierten DNNs maximiert.

6. AMF nach Anspruch 5, wobeidie Auswahl einer SMF

auch das Auswahlen einer SMF einschlie3en kann,
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die fir die AMF vorkonfiguriert ist.

AMF nach Anspruch 5 oder 6, wobei, wenn eine
zweite Anforderung einer PDU-Sitzung, an der ein
zweiter angeforderter DNN beteiligt ist, empfangen
wird, die AMF

- bestimmt (2A-2), ob der zweite angeforderte
DNN bereits durch die ausgewahlte SMF unter-
stlitzt wird, und wenn dies der Fall ist,

- das Senden einer Anforderung einer Liste von
SMFs unterlasst (115),

und wenn dies nicht der Fall ist,

- eine Anforderung einer Liste von SMFs, die
den zweiten angeforderten DNN bedienen, sen-
det (2A).

AMF nach einem der Anspriiche 5 bis 7, wobei das
Verarbeitungsmittel einen Prozessor (PC_A), eine
Schnittstelle (IF_A) und einen Speicher (MEM_A)
umfasst.

Revendications

Procédé mis en ceuvre par une fonction d’accés et
de mobilité, AMF en interfonctionnement avec une
fonction de référentiel NF, NRF dans un réseau de
communication, CN, prenant en charge la 5G four-
nissant des services a une entité utilisateur, UE, le
CN étant constitué d’un certain nombre de tranches
de réseau, le CN comprenant un plan de commande
comprenant la fonction d’accés et de mobilité, AMF,
une fonction de gestion de session, SMF, et un plan
utilisateur comprenant un réseau d’accés radio,
RAN, une fonction de plan utilisateur, UPF, et un
réseau de données, DN, chaque DN étant désigné
par un nom de DN, DNN,

le procédé comprenant

- alaréception (1) d'un message de strate d’ac-
cés réseau, NAS, depuis un UE ;

- la détermination (2i) que le message NAS cor-
respond a une demande pour une nouvelle ses-
sion d’unité de données de paquet, PDU, impli-
quant un DNN spécifique ;

- 'envoi d’'une demande (2A) pour des informa-
tions SMF a la NRF pour récupérer au moins
une liste de SMF qui prend en charge le DNN
spécifique et les tranches de réseau possibles
que chaque SMF prend en charge, dans lequel
la demande pour des informations SMF (2A)
comprend une demande pour récupérer une lis-
te d’informations étendues caractérisé en ce
que
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les informations étendues comprennent des infor-
mations concernant quels autres DNN abonnés (2B-
3) sont pris en charge par SMF,
le procédé comprenant de plus

- la réception depuis la NRF d’'une réponse (2B)
a la demande, la réponse comprenant une liste
de SMF qui prend en charge le DNN spécifique
demandé et une tranche de réseau, la réponse
(2B) comprenant les informations étendues de
DNN pris en charge supplémentaires,

- la sélection (2A-3) parmi la liste de SMF d’'une
SMF qui prend en charge la nouvelle session
PDU, dans lequel la sélection de la SMF impli-
que une SMF qui

- dessert la nouvelle session PDU impliquant le
DNN spécifique (2A-3) ;

- prend en charge un sous-ensemble optimisé
(2A-4) de DNN abonnés, dans lequel le sous-
ensemble optimisé de DNN abonnés maximise
le nombre de DNN abonnés.

Procédé selon la revendication 1, dans lequel la sé-
lection de SMF peut égalementimpliquer la sélection
d’'une SMF qui est préconfigurée pour 'AMF.

Procédé selon la revendication 2, dans lequel si une
deuxiéme demande pour une session PDU impli-
quant un deuxiéme DNN demandé est regue, 'AMF

- détermine (2A-2) si le deuxieme DNN deman-
dé est déja pris en charge par la SMF sélection-
née, et dans I'affirmative,

- s'abstient (115) d’envoyer une demande pour
une liste de SMF, et dans la négative,

- envoie (2A) une demande pour une liste de
SMF desservant le deuxieme DNN demandé.

Programme informatique comprenant des instruc-
tions qui, lorsqu’il est exécuté sur un processeur in-
clus dans une fonction d’accés et de mobilité, AMF,
amene le processeur a effectuer'un quelconque des
procédés selon les revendications 1 a 3.

Fonction d’accés et de mobilité, AMF, en interfonc-
tionnement avec une fonction de référentiel réseau,
NRF, dans un réseau de communication, CN, pre-
nant en charge la 5G fournissant des services a une
entité utilisateur, UE, le CN étant constitué d’'un cer-
tain nombre de tranches de réseau, le CN compre-
nant un plan de commande comprenant la fonction
d’accés et de mobilité, AMF, une fonction de gestion
de session, SMF, une unité de données de paquet,
et un plan utilisateur comprenant un réseau d’acces
radio, RAN, une fonction de plan utilisateur, UPF, et
un réseau de données, DN, chaque DN étant dési-
gné par un nom de DN, DNN, comprenant 'AMF a
la réception (1) d'un message de strate d’acces ré-
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seau, NAS, depuis un UE ; TAMF comprenant un
moyen de traitement étant congu pour

- déterminer (2i) que le message NAS corres-
pond a une demande pour une nouvelle session
d’unité de données de paquet, PDU, impliquant
un DNN spécifique ;

- envoyer une demande (2A) pour des informa-
tions SMF a la NRF pour récupérer au moins
une liste de SMF qui prend en charge le DNN
spécifique et les tranches de réseau possibles
que chaque SMF prend en charge, dans lequel
la demande pour des informations SMF (2A)
comprend une demande pour récupérer une lis-
te d’informations étendues caractérisée en ce
que les informations étendues comprennent
des informations concernant quels autres DNN
abonnés (2B-3) sont pris en charge par SMF,

le moyen de traitement de '’AMF étant de plus congu
pour

- laréception depuis la NRF d’'une réponse (2B)
a la demande, la réponse comprenant une liste
de SMF qui prend en charge le DNN spécifique
demandé et une tranche de réseau, la réponse
(2B) comprenant les informations étendues de
DNN pris en charge supplémentaires,

- la sélection (2A-3) parmi la liste de SMF d’'une
SMF qui prend en charge la nouvelle session
PDU, dans lequel la sélection de la SMF impli-
que une SMF qui

- dessert la nouvelle session PDU impliquant le
DNN spécifique (2A-3) ;

- prend en charge un sous-ensemble optimisé
(2A-4) de DNN abonnés, dans lequel le sous-
ensemble optimisé de DNN abonnés maximise
le nombre de DNN abonnés.

6. AMF selon la revendication 5, dans laquelle la sé-
lection de SMF peut égalementimpliquer la sélection
d’'une SMF qui est préconfigurée pour 'AMF.

7. AMF selon la revendication 5 ou 6, dans laquelle si
une deuxieme demande pour une session PDU im-
pliquant un deuxieme DNN demandé est regue,
I'AMF

- détermine (2A-2) si le deuxieme DNN deman-
dé est déja pris en charge par la SMF sélection-
née, et dans I'affirmative,

- s'abstient (115) d’envoyer une demande pour
une liste de SMF, et dans la négative,

- envoie (2A) une demande pour une liste de
SMF desservant le deuxieme DNN demandé.

8. AMF selon I'une quelconque des revendications 5 a
7 dans laquelle le moyen de traitement comprend
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un processeur (PCU_A), une interface (IF_A); et
une mémoire, (MEM_A).
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